energy-transfer is slower (10 -100 ns timescale). We ascribe this to the spatial and energetic intermediacy of the naphthyl group whose triplet energy lies between that of the Ir(III) and Re(I) termini, providing an effective conduit for energy-transfer to occur.
Introduction
We have extensively investigated the use of bis(pyrazolyl-pyridine) ligands, in which two N,N-chelating termini are connected to an aromatic spacer via flexible methylene groups, for two distinct purposes. Firstly, they have formed the basis of an extensive family of selfassembled coordination cages which display interesting structures and guest binding properties [1] . Secondly, they have been used as a basis for preparing luminescent heterodinuclear complexes in which a blue-luminescent {Ir(ppy) 2 (NN)} + unit [2] is connected to {Ln(hfac) 3 (NN)} [3, 4] or {Re(CO) 3 Cl(NN)} [5] units in order to investigate phenomena such as inter-component photoinduced energy-transfer and white light emission. The ease with which the basic 3-(2-pyridyl)-1H-pyrazole unit can be functionalised by alkylation at the pyrazolyl N 1 site provides a facile synthetic route into a wide range of such ligands, and has allowed in particular the incorporation of napthyl units as aromatic spacers between the chelating termini [4, 6, 7] . This has provided a 'stepping stone' for long-distance IrEu photoinduced energy transfer in which the 3 napthyl excited state was demonstrated to be an intermediate between the Ir-based and Eu-based excited states [4] ; and the luminescence of the naphthyl unit has also provided added functionality to coordination cages by providing photophysically active units surrounding the central cavity which can interact with bound guests [6, 7] .
In this paper we report the preparation of a new member of this ligand series, L 27naph , in which the two pyrazolyl-pyridine units are separated by a naphthalene-2,7-diyl spacer: this is a simple isomer of other naphthyl-containing ligands in this series [4, 6, 7] but, as we have demonstrated, such structural changes can lead to striking differences in coordination behaviour [1a] . In this contribution we report the ligand synthesis and crystal structure, as well as the preparations, structures and photophysical properties of some homonuclear Irbased complexes and a heterodinuclear Ir/Re complex.
Results and Discussion
(i) Synthesis and structural properties.
The new ligand L 27naph was prepared by reaction of 3-(2-pyridyl)-1H-pyrazole with 2,7-bis(bromomethyl)naphthalene under basic conditions and purified by chromatography o silica gel; its identify was confirmed by 1 H NMR and mass spectrometric analyses.
Recrystallisation from chloroform afforded X-ray quality single crystals; the crystal structure is shown in Fig. 1 (see Table 1 X-ray quality crystals of both products could be obtained from MeCN/ether and their structures are discussed here; coordination sphere bond distances are collected in Table 2 . the usual 6-coordinate geometry with the two phenylpyridine chelates arranged such that the N atoms are mutually trans and the C atoms are mutually cis [2] [3] [4] [5] , with the bidentate pyrazolyl-pyridine chelate therefore occupying the two coordination sites trans to the C atoms. The most interesting feature of the structure is that the plane of the pendant naphthyl group is twisted with respect to that of the coordinated pyrazolyl-pyridine unit from which it is pendant, such that it can lie parallel to and overlapping with one of the F 2 ppy ligands [containing N(11C) and C(26C)]; atoms in the F 2 ppy ligand lie in the range 3.2 -3.4 Å from the mean plane of the naphthyl group, indicating that they are separated by an ideal -stacking distance [4] . In addition, the pendant pyrazolyl-pyridine group is oriented such that the Part of the purification of this complex involved chromatography in silica using a Fig. 3 . Given the disorder around both the Ir (1) and K (1) complex units any more detailed analysis of metric parameters is unjustified, but the gross structure of the complex -in particular the substantial changes to the conformation of the bridging ligand which allow it to accommodate a K + ion at the secondary binding site -are clear. We note also that the charge on the entire complex is -1, which requires an additional cation somewhere that could not be located, and indeed diffuse electron density that could not be modelled was eliminated form the refinement of this structure using the 'SQUEEZE' command in PLATON. Most likely, therefore, the missing charge is a proton in the form of a water molecule is only present when it forms the hydrogen-bond to chloride, which is why it has a site occupancy of 0.64.
(ii) UV/Vis absorption and luminescence properties.
UV/Vis and luminescence spectral data are summarised in [4] . The close association of the pendant naphthyl group with the Ir(III) complex core via the aromatic stacking that is evident in the crystal structures will facilitate this energy-transfer. Time-resolved measurements of both complexes (Table 3) For Ir•L•Re the emission spectrum profile is more complex (Fig. 6b) Re-based emission [5] . In Ir•L•Re the absence of any detectable rise-time for the luminescence means that any sensitisation of Re-based emission happens faster than the lifetime resolution of the instrument (ca. 1 ns). This can be ascribed to the intermediacy of the naphthyl unit which provides a spatial and energetic 'stepping stone' for the IrRe photoinduced energy transfer process, allowing two fast energy-transfer steps to occur instead of one much slower one [4] .
Conclusion
The new ligand reported, L 27naph , is an isomer of other ligands form the same family in which the two pyrazolyl-pyridine units are connected to the central naphthyl core at different positions. This changes the geometry of its complexes but does not alter the fact that the naphthyl group quenches the luminescence from the {Ir( 
Experimental section

Materials and instrumentation.
Solvents, metal complex precursors and organic reagents were purchased from Sigma Aldrich or Alfa Aesar. 1 H NMR spectra were recorded on a Bruker Avance-3 400 MHz spectrometer at 298 K using residual solvent signals as internal standards. ESI mass spectra were recorded with a Micromass LCT or Agilent 6530 QTOF-LC/MS instrument. UV-Vis spectra were recorded on a Varian Cary 50 spectrophotometer at room temperature.
Luminescence spectra were measured on a Jobin Yvon Fluoromax 4 fluorimeter in airequilibrated MeCN at room temperature. Luminescence lifetimes were measured using the time correlated single photon counting (TCSPC) technique with an Edinburgh Instruments "Mini " luminescence lifetime spectrometer, equipped with a 410 nm pulsed diode laser as an excitation source and a Hamamatsu H577303 photomultiplier tube (PMT) detector. The lifetimes were calculated from the measured data using the supplied software.
X-ray crystallography
Data were collected on a Bruker Apex-II diffractometer equipped with a sealed-tube source (Mo-K radiation). In each case a crystal was removed from the mother liquor, coated with oil, and transferred rapidly to a stream of cold N 2 on the diffractometer to prevent any decomposition due to solvent loss. In all cases, after integration of the raw data, and before merging, an empirical absorption correction was applied (SADABS) based on comparison of multiple symmetry-equivalent measurements [10] . The structures were solved by direct methods and refined by full-matrix least squares on weighted F 2 values for all reflections using the SHELX suite of programs [11] . For H[Ir(
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